This research include developing new heterocyclic derivatives of 1,8-naphthalimides bearing 1,3-oxazole, 1,3-thiazole and 1,3,4-triazole moieties as the following:
Introduction
Naphthalimides, one type of cyclic imides [1] with strong hydrophobicity and desirable large π-conjugated backbone, could easily interact with various active targets in biological system via non-covalent forces such as π-π stacking, and exhibit diverse biological activities including anticancer [2] , antibacterial [3] , antitrypanosomal [4] , analgesic potency [5] . 1,8-Naphthalimides are well-known as broad-spectrum activity against a variety of human solid tumor cells [6] . Several derivatives have reached the phases of clinical trials [7] .
The azole moiety is an important structural feature of many biologically active compounds [8] . Various 1,3-oxazole functional group associated biological activities [9] , [10] . More thiazole ring system is an important class of compounds in medicinal chemistry [11] . This structure has found applications in drug development. A number of thiazole derivatives have been reported to possess significant and diverse biological activities [12] , [13] . Moreover, 1,2,4-triazole and their derivatives have been found to be associated with diverse agricultural, industrial and pharmacological activities [14] , [15] .
In this connection, the synthesis of 1,8-naphthalimide derivatives containing five membered ring substituent, in particular 1,3-oxazole, 1,3-thiadiazole, and 1,2,4-triazole fragments which could considerably affect biological properties of 1,8-naphthalimide, to develop novel and potent therapeutic agents of synthetic origin, it was decided to synthesize certain these derivatives and evaluate them for their antimicrobial properties
Experimental

Materials and Instruments
Chemicals used in this work are supplied from Merck, Sigma-Aldrich, BDH and Fluka companies and are used without further purification.
Melting points were recorded using digital Stuart Scientific SMP3 melting point apparatus and are uncorrected. FTIR spectra were recorded on SHIMADZU FTIR-8400 Fourier Transform Infrared spectrophotometer using KBr discs in the (500-4000) cm -1 spectral range.
1 HNMR and 13 CNMR spectra were recorded on Bruker 300MHz instrument using DMSO-d 6 as a solvent and TMS as internal reference. Thin layer chromatography (TLC) was carried out using Fertigfollen precoated sheets type Polygram Silg, and the plates were developed with iodine vapour. The antimicrobial activity was performed in clinical laboratory department, college of pharmacy, Al-Mustansiriyah University.
Synthesis of N-Ethylglycinate-1,8-naphthalimide(1).
(0.005 mol, 1g) of 1,8-Naphthalic anhydride was dissolved in 30 mL dimethyl sulfoxide with stirring and heating. (0.006 mol, 0.837g) ethyl glycinate hydrochloride after neutralized with dilute solution of sodium bicarbonate was added and the mixture was refluxed until TLC showed no 1,8-naphthalic anhydride remained. This reaction was completed in (16 hrs). The mixture was then poured into ice water. The yellow precipitated solid was filtered off and recrystallized from ethanol [16] .
Synthesis of (1,8-naphthalimide N-yl)acetourea(2), thiourea(6), semicarbazide(10), phenylsemicarbazide(12) thiosemicarbazide (14) , and phenylthiosemicarbazide (16) respectively:
A mixture of ester (1) (0.0035 mol, 1g) with (urea, thiourea, semicarbazide, phenylsemicarbazide, thiosemicarbazide, and phenylthiosemicarbazide) respectively (0.0035 mol) and sodium acetate (0.0035 mol, 0.31 g) in absolute ethanol (30ml) was refluxed for (10-16 hr). The reaction mixture was filtered and poured on ice water; the precipitate was filtered and recrystallized from suitable solvents to give crystals [17] . A mixture of compound (2 or 6) (0.0033 mol) with absolute ethanol (20 ml), p-substituted phenacyl bromide (0.0033 mol) was refluxed for (12-14 hrs.), cooled and neutralized with ammonium hydroxide solution. The precipitate was filtered off, washed with water, and suitable solvents were used for recrystallization [18] . In round bottom flask (0.0032 mol) for compounds [10,12,14 and 16] was refluxed with 20% aqueous sodium hydroxide solution (25ml) for (10-12 hrs.), cooled, poured on to ice water, stirred and neutralized by gradual addition of (1:1) hydrochloric acid. The formed precipitate was filtered and recrystallized from suitable solvents [19] .
Antimicrobial Activity test
The test compounds were prepared with different concentrations (100, 50, and 25) mg/ml using dimethyl sulfoxide (DMSO) as solvent. The agar well diffusion method was used to determine antimicrobial activity [20] . The culture medium was inoculated with one of tested bacteria or fungi suspended in nutrient broth. Six millimeter diameter wells punched into the agar with fresh bacteria or fungi separately and filled with 100μl of each concentration. DMSO was used as control. The incubation was carried out at 37 o C for 4hr. Sulfamethxazole was used as a standard drug. Solvent and growth controls were kept and zones of inhibition were noted. The antibacterial activity was evaluated by measuring the inhibition zone diameter observed are recorded.
Result and Discussion
The synthetic sequences for preparation of series new 1,8-naphthalimides, 1,3-oxazole, 1,3-thiazole, and 1,2,4-triazole is outlined in Scheme (1) [21] , [22] . 
Scheme (1).
This can be attributed to the alkyl amines being more active than the ethyl glycinates in the nucleophilic displacement reaction in which the attacking group is amine. Imidation process of 1,8-naphthalic anhydride with ethyl glycinate as show in the Scheme (1).
Compound (1) was afforded in good yield (76%), having melting point (250-252) o C Hydroxamic acid test give (+ve) for presence of ester [23] . Physical properties of compound (1) are listed in Table (1) . FTIR spectrum showed clear absorption bands at (1774) cm -1 , due to υ(C=O) ester, (1701, 1668) cm -1 due to υ(C=O) imide. Other absorption bands appeared at (1581) cm -1 , (1357) cm -1 , and (1211) cm -1 due to υ(C=C) aromatic, υ(C-N) imide and υ(C-O-C) ester respectively. 1 HNMR spectrum of the same compound (1) showed triplet signal at δ= (1.19-1.27) ppm due to (CH3) protons, singlet signal at δ= (4.08) ppm belong to (N-CH2-CO-) protons, quartate signal at δ= (4.50-4.58) ppm due to (-O-CH2-) protons, and signals at δ= (7.04-7.75) ppm due to aromatic protons, Fig.(1) . 13 CNMR spectrum of this compound (1) showed results were listed in Table ( The ester (1) was converted to {urea (2), thiourea Table (1) and Table ( 2).
Treatment of compound (2) and (6) with p-substituted phenacylbromide afford intramolecular cyclization to give the oxazoles (3-5) and thiazoles (7) (8) (9) .
The FTIR spectrum of compounds (3) (4) (5) (5) and disappearance the absorption band of (NH2) group. 1 HNMR spectrum of compound [3] showed signal at δ= 4.27 ppm belong to (N-CH2-CO-) protons, δ=5.84 ppm (C5) of oxazole ring proton, δ= (6.85-7.72) ppm aromatic ring protons, δ=8.32 ppm (NH) proton. Figure (3) . 13 CNMR spectrum of this compound (3) showed results were listed in Table ( 4), Fig.(4) .
FTIR spectrum of compound (7-9) showed absorption bands between (3348-3360) cm (9) and disappearance the absorption (NH2 and C=S) groups.
1 HNMR spectrum of compound (8) showed results were listed in Table ( 3) and 13 CNMR spectrum of compound (8) showed results were listed in Table (4). Fig. (4) 13 CNMR Spectra for compound (3) .
Treatment of compounds (10,12,14 and 16) with (4N.NaOH) solution afford intramolecular cyclization to give the hydroxytriazole (11), Phenylhydroxy-triazole (13), thiotriazole (15) and thiohydroxytriazole (17) were identified from FTIR spectra shows results listed in Table (2). 1 HNMR and 13 CNMR spectrum of these compounds showed results were listed in Table ( 3) and (4) respectively. Table ( 3) 1 HNMR spectral data (δ ppm) for selected compounds.
Comp.
No.
Compound structure 1 HNMR spectral data (δ ppm) Antimicrobial Screening Selected of some newly synthesized naphthalimides linked to five membered heterocyclic rings were screened in vitro for their antibacterial activity against four types of pathogenic bacterial isolates and for antifungal activity against one type of monilia. DMSO as a blank exhibited no antimicrobial activity against any of the tested microorganisms used. The bacterial isolates were more susceptible to the synthesized compounds than isolated fungal. The recorded inhibition zones are summarized in Table (5) . We observed some important results from the data of inhibition zone:
Most of the synthesized compounds showed antibacterial and/or antifungal activities. All compounds at concentration (100 mg/ml) were highly active against Staphylococcus aureus except (4,11) showed moderate activity. Most compounds at concentration (100 mg/ml) were highly active against Bacillus subtilis whereas (3,5,7,11) showed moderate activity against this microorganism. All compounds at concentration (100 mg/ml) except (11, 17) showed highly active against E. Coli. Gram (-ve) type Pseudomonas aeuroginosa showed resistance to compound (5) at all concentrations and to compounds (11, 13, 15, 17) at lower concentrations. Other compounds showed moderate to low activity against this bacterial isolate. Compounds (11, 13, 15, 17) acts as good antifungal agents towards Candida Albicans. While other Compounds show moderate low activity especially at concentrations 50 and 25 (mg/ml). Therefore triazole compounds (11, 13, 15, 17) can be recommended for further studies.
